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Engineering Standards are documents that provide the basis for common and 
repeated use the minimum meeting requirements of a system or equipment. Engineering 
Standards form the backbone of Oil & Gas industry and are used to ensure consistency, 
reduce cost and improve efficiency and effectiveness of the company. Thus to build and 
maintain plant facilities, the companies requires a standardization system (the process of 
developing and implementing engineering standards) which helps to maximize 
compatibility, interoperability, safety, repeatability and quality. 
This study is based on a National Oil & Gas company (Company A) which used 
to have its own set of engineering standards and currently has an agreement with an 
International Oil company (Company B) for using their set of engineering standards. 
Since the agreement is expiring soon, Company A is in search of selecting the best option 
and is keen to study standardization and gaps from available options. In this study, the 
identities of companies are not being disclosed due to confidentiality clauses and instead 
the term Company A and Company B were used. The period taken to carry out this study 
was four months and it was carried out in Engineering Department of Company A. 
The objective of this study is to capture evolution process regarding application of 
engineering standards till date in Company A which requires an understanding of the 
iv 
justifications for technical adoption of standards. It also requires analyzing different 
available options for Company A adoption and selecting the most viable option and 
finally developing an implementation guideline for Company A for selected option. 
On expiry of the agreement, Company A has three viable options: 
1. Use Company A or Company B standards on standalone basis
2. Renew its agreement with Company B
3. Develop a new set of company standards
The Methodology used was first to benchmark Company A against Company B, 
followed by carrying out a gap analysis between standards by preparing survey 
questionnaire to get acceptability of standards as per available options. The questionnaire 
was distributed to selected sample of engineers. Data was received from 51 respondents 
and was analyzed using statistical tools (SPSS & Excel). Based on the analysis results, an 
option was selected and an implementation guideline was developed for selected option. 
After conducting this study, it can be concluded that option 1 can be removed 
since neither Company A nor Company B standards were complete and both had gaps. A 
detailed analysis was carried out on the remaining two options by using three kind of 
analysis: general, business & cost analysis. From these analyses, it was found that the 
second option was the best option for Company A and that was to renew the agreement 
with Company B for fulfilling its standards requirements. In the last part of the study, an 
implementation guideline for Company A has been developed for adoption of the 
selected option. 
keywords: engineering standard, gap analysis, benchmarking, standard 
development, standards adoption, importance-satisfaction matrix, SPSS, radar chart. 
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Chapter 1: Introduction 
1.1. Background and Motivation 
Company A is one of the leading National companies which produces and exports 
Oil and Gas to different countries around the world. It manages various projects on its 
onshore and offshore locations. Since Oil and Gas projects generally involve high costs, 
along with taking care of highly sensitive safety, health and environment related issues, 
they need to be constructed and executed using the most efficient, effective and economic 
engineering practices i.e. the Standards.  Engineering standards have been developed and 
are being maintained by various organizations at the International, Regional, National 
and Industry levels to cater to this requirement. Some of the types of standards commonly 
used are International Standards like ISO, IEC, BSI etc., Regional Standards like GSO, 
State of Qatar Regulations like QCS, National and Corporate Standards. 
Company A had their own set of in house developed standards which were not 
updated or maintained for more than a decade. For this reason, the company entered into 
an agreement with Company B, one of the International Oil Companies for 10 years and 
is currently using engineering standards of Company B for executing their projects. 
The agreement with Company B will expire within few years and Company A is 
trying to examine different options available for consideration after the expiration of the 
agreement. 
Company A needs to develop a framework for Standardization practices to be 
followed in the post agreement scenario. This would mean that available options are 





statistical tools. The selected option needs to be easily adaptable with regards to regional 
conditions, should have minimum implementation problems, and problems if 
encountered should be easily resolvable through established framework and the most 
important if the selected option is a change to the existing practices being used, it should 
have wide acceptability among its users.   
 
1.2. Definition of Terms Related to this Project 
 
1.2.1. Addendum  
Addition, deletions and/or modifications to Company B standards that are prepared 
by working group to incorporate Company A technical requirements (Company A 
resource). 
1.2.2. Benchmarking  
Some of similar meaning definitions using different contexts are obtained for this 
term. 
 Is the process of measuring or judging similar things against a certain level of 
excellence or standard.  
 One of the Total Quality Management approaches that aims towards measuring 
organization`s operation, products and services against its competitors. It will 
lead to competitive advantage by establishing targets, priorities & operations.  
 ‘Benchmark’ means a reference or measurement standard that is used in 





adapting best practices and processes that will improve company`s 
performance.   
The types of benchmarking are as follows: 
1. Internal: where the company will compare between its operations and 
activities within the company. 
2. Competitive: where the company will compare between itself and its 
competitor.  
3. Functional: Where the company will compare its functions against other 
companies within the same industry. 
4. Generic: where the company will compare its functions against other 
companies but not within the same industry (Oakland, 2001). 
In this study, the term Company A refers to a national Oil & Gas Company while 
Company B refers to an international Oil & Gas Company . Due to confidentiality 
clauses, the identities of companies are not being disclosed. 
1.2.3. Company A  
 
The company is a leading national Oil & Gas company and has made an agreement 
with Company B for using its standards. It needs to identify the best option to adopt after 
the agreement ends. 
1.2.4. Company B  
 
The company is a leading international Oil & Gas company, that has an agreement 





with technical support when and as required. 
1.2.5. Discipline 
Engineering is a field that is divided into many disciplines such as mechanical, civil, 
electrical or chemical. Each discipline requires a deep understanding of certain skills and 
knowledge that should be gained in order to perform work in that discipline (Company A 
resource). 
1.2.6. Engineering Standards  
 
Documents that provide, for common and repeated use, the minimum requirements 
for items such as, but not limited to, material, equipment, design, procurement, 
construction, installation, commissioning & handover operation of a system or 
equipment. They shall be prepared by Working Group/Task Force and based on 
national/international standards, company`s specific requirements and latest market 
research. In this context, Engineering Standard can be, but not limited to Philosophy, 
Procedure, Recommended Practice, Specification or Guideline (Company A resource). 
1.2.7. Gap Analysis   
 
Gap analysis involves the comparison between actual performance and desired 
performance and then identifying gaps between them. European Foundation for Quality 
Management (EFQM) provides general key steps for conducting gap analysis and they 
are: 
1. Data Collection 
2. Conducing Assessment 





4. Develop action plan for improving 
5. Review the plan and modify based on results obtained. 
There are several ways for conducting gap analysis and they are: 
1. Discussion groups 
2. Surveys, questionnaire and interviews 
3. Pro formas 
4. Organization self-assessment matrix 
5. Award Simulation 
6. Audits 
7. Hybrid approach (Oakland, 2001) 
1.2.8. Standard 
 
Document that provide the minimum required rules, guidelines, or characteristics 
for any activity. The purpose of standard is to ensure the optimal degree for certain 
activity. The standard is developed by reaching an agreement between different parties 
that were involved in the preparation process (ISO Guide 2, 2004). 
1.2.9. Subject Matter Expert (SMEs) 
 
The departmental Subject Matter Expert relative to a process; individual called 
upon by the users when there is any question regarding content or application that may 








1.2.10. Working Group  
 
Group of 5-9 members (representing various Departments who may be supported 
by external consultancy), who are assigned the responsibility of developing and 
maintaining standards on a specified generic topic group, requiring the involvement of 
either more than one discipline or more than one Department (Company A resource). 
 
1.3. History of Standards 
 
History shows that standards exist since the beginning of recorded history where 
some were created by royal decree like King Henry I for example, who created a 
standardized measurement called el, which was a measurement of his arm length. People 
were always looking for a standardized way to harmonize their activities with changing 
environment while others were created because of the increase in complexity of society 
in response to the needs. 
Creation of calendar is one of the earliest examples of standardization where 
ancient people relied on moon, sun and star for identifying the appropriate time for 
harvesting the crops and celebrating different events. 
Another important sector where standardization placed an important role is modes 
of transportation where the railroad gauge where standardized in order to make a uniform 
distance between two rails on a track. 
When infrastructure become complex and cities became more sophisticated, 




1.4. Importance of Standards 
Oil & Gas industry involves the use various equipment, materials and methods in 
order to satisfy worldwide demands. Standardization become of great importance in 
today`s environment especially for Oil & Gas companies, equipment manufacturers and 
suppliers. The industry has realized both the tangible and intangible benefits of 
standardization. Standards are important because they ensure that the companies are 
operating safely and reliably. Standards ensure compliance to government requirements, 
equipment interchangeability and are providing procurement specifications which are 
significantly reducing the purchase and operating costs. Without proper standards all the 
above mentioned benefits can never be realized. 
There is an increase in need of adopting management system standards such as ISO 
9001 and ISO 14001 that helps in performing the activities in a structured way, therefore, 
developing technical standards for products is required in order to achieve ISO 9001 
requirements. 
Globally, SDOs are trying to relate legal and standardization requirements by 
developing standards that provide global requirements that are mentioned in laws. This 
will result in increasing the number of standards and countries obligation to use them 
(API & De Vries). 
1.5. Problems with Current Standardization Practices 
Some of the problems faced during standardization are 
1. Developing a standardization system or set of standards to cater to the specific
needs which would include: 
a. Identifying available options
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b. Choosing the right option
c. Developing implementation guideline
d. Providing for changes to accommodate conditions specific to climate,
regulations, etc. 
2. Maintenance of the established standards in-line with changing technology and
other relevant factors. 
1.6. Types of Standards 
Each company develops its own kind of standards and classifies it according to its 
core business. Company A has the following types of Engineering Standards. The 
standards below were chosen based on ISO Directive, Part 2: 
 International Standard: It is the standard that is developed by different SDOs
and is internationally recognized. (ex: ISO, IEC). 
 Regional Standard: It is the standard that is developed by different SDOs and is
regionally recognized. (ex: GSO). 
 National Standard: It is the standard that is developed by an SDO and is
nationally recognized.(ex: QCS) 
 Specification: Document prescribes a set of absolute technical requirements
(that are objectively verifiable) to be fulfilled by a product / material, process, 
equipment or service. 
 Guideline: Advisory document giving guidance in the form of non-mandatory






 Procedure: Document describes a specific method of carrying out a particular 
technical task (e.g. inspection, testing, evaluation). 
 Recommended Practice: Document that describes a recommended practice for 
different tasks (e.g. design, maintenance, operation, ..,etc) 
 Philosophy: Top-level document gives mandatory principles and/or rules to be 
applied across the Corporation. 
 Regulation: Document that describes the legal rules for a country. 





Table 1:  
Comparison between Engineering Standard & ISO 9001:2015 
 Engineering Standard ISO 9001:2015 
Scope Sets out minimum requirements 
for operation of a system or 
equipment / process. 
Sets out the requirements for a 





Ensure consistency in operation 
 
Ensure consistency in quality and 
that processes are fit for their 
purpose 
 




Different structure for every 
topic 
 




Certification is not necessary  
 





Long review time 
 
Short review time 
 
Resource: (ISO 9001:2015 and my own comparison) 
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1.8. Research Purpose & Significance: 
The main objective of this study is to recommend for Company A the best option 
for engineering standards adoption. In order to recommend for Company A, different 
options were analyzed taking into consideration different engineering and management 
factors that might affect the decision. Identifying the standards to be used in designing 
and executing the projects is a very critical decision that has a direct impact on the 
company`s performance on a long term. 
1.9. Research Objectives 
The objectives of this study with reference to Company A were: 
1. To carry out benchmarking & gap analysis on engineering standards between
Company A and Company B. 
2. To carry out detailed costing analysis to assess the suitability of various options
that Company A can adopt. 
1.10. Scope of Work 
This research paper is about adopting engineering standards for Company A for the 
post agreement scenario. Currently, Company A is following Company B standards in 
designing its projects. This study covers the standards that are used to design engineering 
projects and it covers specifications and standard drawings only. The study was carried 





1.11. Methodology & Framework Used 
 
This study was conducted based on Xerox benchmarking which covered the 
following steps: 
1. Define: the first step in benchmarking was to identify what is to be 
benchmarked and in this study, engineering standards of Company A was 
benchmarked against engineering standards of Company B. Standards that were 
related to the design was included in this study. In addition to that, the three 
options that were reviewed in this analysis were identified. 
2. Measure: the second step of benchmarking is to determine the method that was 
used to collect data required for analysis. In this study, the data were collected 
by distributing a questionnaire to engineers who were familiar with both the 
company`s standards. 
3. Analyze: In this step, and after obtaining the data from the questionnaire, the 
performance and acceptability level of both the company`s standards were 
identified by conducting a gap analysis to identify gap areas on both company`s 
standards. After conducting gap analysis, Importance Satisfaction matrices, 
Radar charts and detailed analysis (general, business and cost) were used to 
recommend for Company A the best option. 
4. Improve: After identifying gap areas, the next step was to prepare an 
implementation guideline that will facilitate company`s adoption of the 
recommended option. 
5. Check: The final step is to ensure that the selected option will satisfy 
Company`s A standards requirements and there were no more gaps identified. 
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Define 
• Identify what is to be bechmarked
• Define scope and area of concern
• Identify companies used in benchamrking process
Measure 
• Determine data collection method
• Collect required data
• Set criteria
Analyze 
• Analyze and assess performance gap areas
• Identify future performance levels
Improve 
• Develop action plans
• Decide on the strategy
• Prepare findings for top management review
Check 
• Implment specific action and monitor progress
• Reassess and recalibrate benchmarks
The following figure (Figure 1) summarizes the main steps of benchmarking (Seth 
& Rastogi, 2009): 
Figure 1. Major Processes in Benchmarking Process.
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1.12. Process Flow 
In order to conduct the study and arrive at the final recommendation for Company 
A, the following steps were followed: 
1.12.1. Identifying Research Objectives 
The main outcome of this study is to recommend for Company A the 
standardization system that should be adopted. Other objectives are discussed in section 
1.9 above. 
Step 1: Identifying 
Research 
Objectives 
Step 2: Literature 
Review 
Step 3: Identifying 
Options to Study 
Step 4: Identifying 
Tools to Use 
Step 5: 
Benchmarking 




Step 7: Use of 
SPSS for Data 
Analysis 
Step 8: Analyzing 
Results 
Step 9: Gap 
Analysis 









Figure 2. Process Flow for Research. 
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1.12.2. Literature Review 
Different research papers were studied and reviewed in order to identify previous 
work that is related to standards development, applications on benchmarking and 
applications on Gap Analysis. 
1.12.3. Identifying Options to Study 
The following options were identified and studied: 
a. Use Company A or Company B standards on standalone basis
b. Renew its agreement with Company B
c. Develop a new set of company standards
1.12.4. Identifying Tools to Use 
After reviewing many research papers, benchmarking & gap analysis tools were 
identified to be used in this study. 
1.12.5. Benchmarking 
Engineering standards used for designing projects in Company A was chosen for 
analysis and Company B has been set as the Benchmark against which Company A will 
be assessed.  A combination of Functional and Competitive type of benchmarking was 
used in the study. 
1.12.6. Preparing & Distributing Questionnaire for Gap Analysis 
Questionnaire was developed and distributed to collect engineer’s acceptability of 
both companies’ standards. The final questionnaire consisted of 5 parts. 51 responses 





1.12.7. Use of SPSS for Data Analysis 
After distributing the questionnaire to selected sample, the data obtained were 
inserted into SPSS software to analyze it. 
1.12.8. Analyzing Results  
  
After obtaining required data, SPSS & Excel statistical software were used to 
analyze data. Several statistical tools and graphs were used to represent the data that was 
obtained.  
1.12.9. Gap Analysis 
Gap Analysis was carried out to identify the gaps between Company A and 
Company B standards using Radar Chart and Importance satisfaction Matrices.  
1.12.10. Discussing Results Obtained 
 
In this part, the results obtained were studied and discussed to arrive at the 
recommendation for Company A`s future plan of action. 
1.12.11. Identifying Best Option 
 
After discussing and studying the results obtained, the best option were identified. 
 
1.12.12. Developing Implementation Guideline 
 
After identifying the best option, a framework for this option was developed to 








1.13. Outline of the Project 
 
This paper consists of eight main chapters. Chapter 1 is Introduction which 
provides a brief idea about Standards; what they are, why they are used, importance of 
standards, types of standards and problems associated with current standardization 
practices. Chapter 2 is the Literature Review where the results obtained from different 
papers were studied and analyzed. History of Engineering Standards in Company A is 
described in Chapter 3. Chapter 4 is dedicated to Primary Analysis. Chapter 5 is for User 
Response Analysis and Gap Analysis. Chapter 6 is for Discussion. Chapter 7 is related to 
Developing Implementation Guideline. Finally, Chapter 8 represents Conclusion, 





Chapter 2: Literature Review 
 
The purpose of this chapter is to discuss the literature review.  It includes selected 
studies related to the topics of the study and classification of them into different areas.  
2.1. Purpose, Details and Classification of Literature Review  
 
This chapter discusses the various papers and studies that were referred to in order 
to conduct this study. It identifies what has been already done in Standards adoption field 
in order to have a theoretical background about the subject and several tools that can be 
used to conduct this study. Several papers related to standards development process, gap 
analysis and benchmarking were reviewed. A total of 37 useful resources were reviewed 
and studied. The major difficulty with this study is that there were no researches that is 
related to this field directly, instead, most of them were related to one specific standard 
and identifying the compliance percentage. Table 2 below illustrates the number of 
resources used in this study according to their type and Figure 3 shows the percentage 
distribution of those resources. Table 3 shows the areas covered in the resources and 




Statistics of Resources Used 
Type of Resource Number 
Websites 1 
Journal Papers 17 
Conference Paper 3 
Company A Resources 8 
SDO Documents  6 
Books 3 




















Statistics on Area of Resources 
Area of Resource Number 
Gap Analysis 12 
Benchmarking 5 
API  2 
BSI  1 
ANSI 1 
ISO Document 3 































2.2. Selected Resources for the Study 
Table 4:  
Selected Resources for the Study 
SI. 
No. 







How it was 
Useful 
1 Through History 
with Standards 










2 Procedures for 
Standards 
Development 
API Document Describe 
development 
process of API 
standards 
Process API development 



























using the SPES 
modeling 




















disciplines on the 
process of artifact 
in engineering 
embedded systems 
SPES was used as 
an approach to 










systems was ensured 
and capabilities of 





therefore is going to 






and how it 





Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 
How it was 
Useful 





















Conference There is an increase 
in training 
requirements for 
graduate students and 
identified that there is 
a gap between 
academic education & 
industry requirements 




were used to collect 




Industries to study 
the gap. 
- Learning Factory 
concept was 
introduced to cover 
this gap and tested at 
one of the Indian 
universities 
- It was found that 
there is no gap in 
professional, 
personal & social 
but there is a gap in 
methodological 
competency.  
- It is expected that 
this proposed 
method will remove 
the gap and make 
the graduate 
engineers compete 






and how it 











Journal  There is a lack in 
construction 
standards that can be 
used for 
benchmarking. Group 
was formed to 
benchmark 
construction industry. 
Five tasks were 
identified by the 
group: determine the 
level of interest in 
benchmarking for 




There is a tendency 
in overestimating 
the costs by 8% and 
underestimating the 
time (schedule) by 
8% and change 
order are 11% of 




g tool and 







Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 







How it was 
Useful 
     determine how to 
measure each 












7 Pocket Guide to 
Standards 
Development 
BSI Document Describe 
development process 
of standards 













8 ISO Directive Part 
1:2012 



















Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper Author & Year Type Purpose Methodology Used Major Findings 
How it was 
Useful 









Narrative document A clear 
understanding of 
basic standards 






10 ISO 9001:2015 
How to Use it 
ISO Documen
t 
How to use ISO 
9001:2015 
Narrative document Major overview on 
ISO 9001:2015 
document and how 







11 A quantitative 


















Survey was used for 
evaluating 
company`s 
compliance to the 
standard that was 
applied and tested on 
one company 
Survey Tool is a 
useful tool that 
gives accurate 
compliance results 
with minimum cost 
and time consumed. 
It is a unique tool 
that has useful 
features, very easy 






how it can 
be used 
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Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author 
& Year 
Type Purpose Methodology Used Major Findings 
How it was 
Useful 
















approaches that were 
used by different 
companies in order to 
identify the factors 
that have a great 
influence on 
benchmarking. 
Telephone surveys & 
mails were used to 
gather the 
information from the 
companies 
It was found that 
Function & Process 
is the best type of 
benchmarking 








findings are three 
important factors 
that affect the 




tool and how 
it can be used 










Book Understand  how to 
conduct statistical 





to use SPSS 
Understanding 
how to use 






Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 



































The key challenge is 
obtaining collaboration 
between national 
agencies and higher 




g tool and 
how it can be 
used 
15 An analysis of 



















there is a gap 
between 
engineering 
course and what 






used as a guide to 
identify the gap 
SWEBOK was applied 
on one of the software 
engineering courses to 
test its effectiveness, 
and later general lessons 
learned that can be 
applied to other courses 
was presented. In 
addition to that, the 
authors also provided a 
novel approach that 
included larger projects 
in order to identify the 





and how it 






Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 


































































were used to collect 




Industries to study 
the gap. The 
interview consisted 
of main four parts: 
professional, 
methodological, 
social & personal 
competency 
It was found that there 
is no gap in 
professional, personal 
& social but there is a 
gap in methodological 
competency. Learning 
Factory concept was 
introduced to cover 
this gap and tested at 
one of the Indian 
universities. It is 
expected that this 
proposed method will 
remove the gap and 
make the graduate 
engineers compete 





tool and how 
it can be used 
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Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 





























PAS 55 standard 
is used to obtain 










used to collect data 
from 30 commercial 
building where some 
of them were 
government owned 
and others were 
private owned. These 
buildings covers 
different uses that 
provide different 
services to the users  




and that each 
building has its 
own strategy in 
implementing the 
standard. Also, it 
was found that that 














tool and how 





Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 

















Journal  Framework is 
required to be 
developed to 
describe how BMI 
can be incorporated 
in to university 
degree, what are 
the required topics, 
and achievement 
level required for 
every program. 
Two steps were 
followed to develop 
this framework. The 






workshops. Based on 




cognitive domain of 
Bloom`s taxonomy 
was used to identify 
targets for each 
competency. The 
second step was gap 
analysis. In this step, 
industry requirements 
were compared 
against state of art in 
leading universities. 
A framework was 
completed and 
educators can use 








and how it 







Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
























Journal  Apply 
framework that 
was developed 




was applied on 
four courses for 
three semesters 
It was found that BMI 
should be introduced 
as an engineering tool 
for performing design, 
analysis, and 
management tasks in 
courses in addition to 
introducing it. Also, it 
was found that 
additional knowledge 
are also required such 




qualified roles,  etc. 
Finally, this 
framework can be 
applied by any 
educators who are 
looking to integrate 








and how it 
can be used 
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Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 





































This procedure can 
be used by decision 




benchmarks. It can 
also be used to 
identify partners 




believe that IDEA 
has a lot of 
advantages that will 
benefit the company 






g tool and 
how it can be 
used 
22 Performance 
measures of ISO 











Journal Make a financial 
and non-financial 
comparison 






was used to 
collect companies 
performance 
measures on 140 
Greek 
manufacturing  
It was found that 
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Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 
How it was 
Useful 
     companies. 
Exploratory factor 
analysis was used to 
identify the latent 
factors of those 
performance 
measures. Different 
non-parametric  tests 








        























Questionnaire  were 
used to collect data on 
performance 
dimensions of 198 
ISO 9001:2008 Greek 
certified companies.  
Exploratory and 
Confirmatory factor 
analyses were used to 
analyze data obtained 
 
It was found that 
there are main four 
performance 


















Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 







How it was 
Useful 
24 Service quality: 




















services in a better 
way 
Service quality 
model were used 
to identify five 
gaps where some 
of them are 
related to service 
provider and the 
customer. 
They found that 
there are gaps 
between services 
provided by service 
providers and 
customer 
expectations. It was 
identified that the 
gap was larger for 
architect service 
providers compared 
to government. In 
addition to that, the 
method that was 
used provided 
insights on how to 
understand industry 
gaps and improve 
company`s 
performance on 






and how it 
can be used 
25 Reservoir systems 
analysis: closing 
gap between 






Journal  Provide ideas for 
closing the gap 
between theory 




used in decision 
making 
It was found that 
there is a gap that 
exists between 




and how it 





Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 







How it was 
Useful 
    management  system approach application  
because of slow adaption of 
tools and techniques that are 
used in developing a 
quantitative basis for 
making decisions. The 
paper introduced two 
examples for closing that 
gap using mathematical 
models used in reservoir 
.The first example was a 
simulation optimization 
model that was used to 
illustrate how system 
approach can respond to 
needs in water resource 
engineering for reservoir 
sizing. The second model 
was selected to show how 
knowledge based 
technology can be used in 









Table 4 (Continued): 
Selected Resources for the Study 
SI. 
No. 
Title of Paper 
Author & 
Year 
Type Purpose Methodology Used Major Findings 
How it was 
Useful 
26 An empirical 
analysis of critical 
factors of TQM: a 






n, T., & 
Zairi, M. 
(1998) 
Journal Develop a tool 





Survey was used to 
ask different 
companies to identify 
whether TQM factor 
is critical, important 
or minor importance 
The paper identified that 
there are 22 critical 
factors that affects the 







g tool and 
how it can be 
used 



































GAMBUSE is used 
to identify and 
conceptualize 
business services 
such that it can be 
processed while 





Based on this model the 
gap analysis is divided 
into six steps as follows: 
developing meta-model 
for as-is & to-be business 
processes, identifying 
boundaries around 
modelling elements for 
to-be model, identifying 
business services for to-
be process model, 
identify the gaps, 
discrepancies & overlaps 
between the as-is and to-
be models, create 
realization & reusability 
strategies and create 
business service 




and how it 
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How it was 
Useful 
28 Towards total 

















have a problem as 
it is not identifying 
customers as the 
center of the 
process 
Gap analysis 









The model was 
applied in Glaxo 
project as a case 
study and the results 
were successful. It 
was found that 
designs review is 
the principal 








and how it 
can be used 
29 Standardization: A 
business approach 




























2.3. Gap Areas 
 
 
The following gaps were identified after reviewing the above researches, books and 
journals: 
 After referring to many studies, it is observed that no major work is reported 
in the Oil & Gas sector. 
 A number of case studies are available discussing about benchmarking and 
gap analysis in marketing areas. Hardly, any study is available which covers 
engineering standards requirements. 
  No study covers how the users respond to adequacy of standards. 







Chapter 3:  History of Engineering Standards in Company A 
 
A brief exercise was carried out to study the history or evolution of engineering 
standards used by Company A for designing their projects over a period of time. 
Interviews were conducted with few engineers especially long serving employees 
(involved in standards) to understand how Company A had conducted its projects till 
date. This exercise was carried in order to understand and provide an insight to the 
technical decisions taken to arrive at the current engineering standards practices adopted 
by Company A to implement its projects. 
The information collected from the conducted interviews and study of standards 
related archived documents can be summarized roughly into 3 phases. The findings 
regarding these 3 phases are recorded as below.  
  Phase I (From 1974 to 1999) 
In this phase, Company A`s projects were designed according to standards of 
Contractors executing the projects, in most of the cases these contractors were 
International Oil companies. The result was that different plants were designed and built 
as per different standards and in some cases, projects within the same plant was designed 
to different standards. Thus problems related to interchangeability, procurement, 
maintaining inventories and maintenance were common and at a peak. During this phase, 
some standards were developed by in-house technical teams as and when required but 
these were never revised or updated. The standardization system during this phase was at 





 Phase II (From 1999 to 2007) 
After the sudden oil price fluctuations experienced during the late 1990s, Company A 
gave a serious thought to establish the engineering standards system for implementing 
new projects, carrying out modifications in existing plants and eradicating problems 
faced during Phase 1. 
Company A’s management took a decision to develop its own set of standards to 
fulfill to its standardization requirements. For this purpose, a team of Subject Matter 
Experts (SMEs) were assigned firstly to prepare a master list of required standards and 
secondly to develop these identified standards in order to build company`s own set of 
standards. In a period of nearly 18 months, a set of major standards was developed. This 
set was not complete but nearly covered major engineering discipline requirements. 
During this phase Company A also awarded a Contract for supply of standards developed 
by International Standards Developing Organizations (SDOs). These standards were 
supplied by an external contractor in CDs and updates were provided at regular intervals. 
These standards were used as reference for the users to be updated with latest 
international practices and codes. Company A started designing and building its projects 
as per these available resources.  
As part of international practice, every standard that is developed needs to be revised 
at least after 3-5 years of development. Unfortunately, this exercise took place only on 
random basis on certain standards for few disciplines. The main reason was that the 





obsolete or outdated. This led the company to the next phase of development process 
which is described in Phase III. 
 Phase III (From 2007 till date) 
For the purpose of minimizing the detrimental impacts of the approach used during 
Phase II and solve the problem of having non-maintained standards, a team was formed 
and was asked to assess the impact of acquiring Company B standards. The team did a 
thorough analysis and detailed study and contacted different functions/departments of the 
company to identify the advantages and disadvantages of acquiring Company B 
standards. The team found that there would be no negative impact on existing facilities of 
Company A by using Company B standards. Based on the team’s recommendation, 
Company A signed the agreement with Company B and Company A is currently using 
Company B standards for its upcoming projects and carrying out modifications & 
upgrades to existing facilities using Company B standards as far as possible.   
The problems faced during this phase were that no framework existed to 
accommodate regional climatic conditions and State regulations thus giving rise to 
deviation requests and thus additional work for the discipline SMEs. Secondly, although 
Company A’s management had decided to use Company B as default engineering 
standards, there was no system to strictly implement the same. In certain recent projects, 
the list of standards given to contractors contained old standards as well. Also, the most 
important factor which was of concern was that most of the agreement period with 










- Developed own set of standards 
- Major standards was developed 
- Contract for supply of International 
Standards 
- No system to maintain and control 
revisions  
- Standards became either obsolete or 
outdated 
- Projects designed according to 
standards of Contractors 
- Some standards were developed by in-
house technical teams  
Problems related to interchangeability, 
procurement, maintaining inventories and 









- Team formed  to assess impact of 
acquiring Company B standards 
- The team found that there would be 
no negative impact on Company A by 
using Company B standards 
- Agreement signed 
- No framework existed 
- No system to strictly implement 
Company B standards  
- Agreement period with Company B 





















































Chapter 4: Primary Analysis 
 
After identifying that Engineering standards of Company A was benchmarked 
against Company B, the preparation & distribution of questionnaire step was 
conducted. In this chapter, the development & distribution of questionnaire along with 
sample selection will be discussed. Also, various primary statistical tests will be 
discussed. 
4.1. Development of Questionnaire 
 
Questionnaire was used in conducting the research study in Company A. To 
develop the questionnaire, several research papers were analyzed to identify the three 
options that the company can adopt. The options that were analyzed are:  use Company A 
or Company B on standalone basis, or renew license with Company B, or develop new 
company standards. The initial version of the questionnaire was sent to experts and 
managers to identify whether it captures the required objective and provide their 
recommendations to the questionnaire to improve the clarity and overall understanding of 
the questions. Also, Interviews & Delphi method was conducted to identify whether the 
factors that were chosen were able to capture acceptability of both companies’ standards. 
Based on their recommendations, some of the questions were re-phrased to capture their 
feedback. The final questionnaire consisted of questions on general profiles of engineers 
and detailed questions on every option. Respondents were asked to evaluate every option 
using a five-point Likert Scale, where 1 represented “Lowest Scale” and 5 represented 
“Highest Scale”.  
42 
The final factors that were considered in the questionnaire were: 
1. Impact on Project Cost: How does the standard affects the project cost.
2. Accuracy: It is a measure of how the standard is being correct or precise.
3. Clarity: It is a measure of the standard state of being clear.
4. Correctness: It is a measure of the standard state of being free from error.
5. Completeness & Applicability: It is a measure of the standard state or condition
of having all the necessary or appropriate parts. It also measures the quality of 
being relevant or appropriate. 
6. Conforming to State Regulations: It is a measure of the standard conformance to
Qatar State regulations. 
7. Ease of Implementation: It is a measure to identify whether the standard can be
easily implemented and used. 
8. Require Training: It is a measure of identifying whether the standard requires
training before using it. 
9. Design Maturity: Represents the likelihood of quality problems that could
potentially arise from the uniqueness of design.  
10. Manufacturing Complexity: Represents the likelihood of quality problems that
could potentially arise from the application of multiple fabrication steps or the 
use of particularly complex processes.  
11. Heath, Safety & Environment (HSE): It is a measure to identify whether
standard considers safety, health and environment issues. 
12. Inspection & Certification: It is a measure to identify whether the standard





13. Maintaining Standard: It is measure of how often the standard is reviewed and 
updated. 
14. Availability of Resources to Implement: It is a measure to identify whether 
resources can be easily located to implement the standard.  
15. Familiarity with the Standard: It is a measure to identify whether being familiar 
with standard content is important and what is the level of satisfaction against 
two company`s standards.  
4.2. Questionnaire Content 
The final questionnaire consisted of five different parts as follows: 
1. Part 1: Profile of the engineers. 
2. Part 2: Identifying importance and satisfaction levels for Company A and 
Company B standards against 15 different factors.  
3. Part 3: Assessing effectiveness of developing addendums to Company B 
standards. This part consisted of three questions. 
4. Part 4: Collecting engineer’s opinion on developing own company standards. 
5. Part 5: General recommendation by engineers on the option to follow after the 
agreement with Company B ends. 














4.3. Distribution of the Questionnaire 
 
Questionnaire was distributed based on selective sampling where specific engineers 
where selected to fill the questionnaire. Engineers who have used both the standards were 
targeted in order to get a complete overview on both the standards. Five main disciplines 
were involved in the analysis: Mechanical, Electrical, Civil, Instrumentation and Process. 
A total of 51 responses were received and analyzed.  
4.4. Reliability of the Questionnaire 
 
4.4.1. Test for Reliability of Instrument: Internal Consistency Method 
 
Reliability analysis was used in order to identify the ability of the questionnaire to 
yield consistent measurements. One of the most used methods to assess internal 
consistency of the questionnaire is psychometric measures (Zhang et al. 2000) by 
calculating Cronbach’s α coefficient. 
After preparing the questionnaire, the Reliability of the questionnaire was tested for 
Part 2 of the questionnaire in order to identify whether the chosen factors reflects the 
importance and satisfaction levels of Company A and Company B standards or not. Also, 
the factors that affect development of addendum which is Part 3 of the questionnaire were 
tested in order to identify whether those factors really necessitate the development of 















From Table 5, the following can be concluded about reliability of the 
questionnaire: 
 For Importance of factors, the value was 0.901 which indicates that the 
selected factors reliability estimate the importance of the standards.   
 For satisfaction level of factors for Company A standards, the value was 0.954 
which indicates that the selected factors reliability estimate the satisfaction 
level of company`s A standards. 
 For satisfaction level of factors for Company B standards, The value was 
0.949 which indicates that the selected factors reliability estimate the 
satisfaction level of company`s B standards.   
 For influence level of the listed factors in necessitating the development of 





1 Importance of factors 0.901 
2 Satisfaction level of factors for Company A standards 0.954 
3 Satisfaction level of factors for Company B standards 0.949 
4 Influence level of the listed factors in necessitating the 
development of Addendum 
0.635 
5 Overall questionnaire 0.930 
Table 5: 





reliability estimate the reasons that necessitate the development of the 
addendum.  
 The last value was for testing the reliability of the overall questionnaire. The 
value was 0.930 which indicates that the selected questions reliably estimate 
the overall objective of the questionnaire. 
From the above results, the value of alpha for each part of the questionnaire and 
its overall is much higher than the minimum acceptance level of 0.6 (Nunnally, 1978) and 
thus it can be concluded that the questionnaire is reliable and the results that were 
obtained can be analyzed (Seth & Tripathi, 2005) (Seth & Shrivasta, 2016).  
4.4.2. Test for Content Validity 
 
A subjective and judgmental test on the content was done in order to identify 
whether the selected tool is a truly comprehensive measure of the area under stud 
(Nunnally, 1978). In this study, experts opinion was taken an hence it demonstrates 
content validity (Seth & Tripathi, 2005) (Seth & Shrivasta, 2016). 
4.5. Normality Test 
 
Many statistical tests require an assumption of having a normal distribution of the 
data. In general, there are two methods that can be used to test the normality of the data: 
graphically & numerically. In this study, Kolmogorov-Smirnov and Shapiro-Wilk test 






Table 6:  







Statistic df Sig. Statistic df Sig. 
1 Cost .230 51 .000 .836 51 .000 
2 Accuracy .278 51 .000 .683 51 .000 
3 Clarity .302 51 .000 .668 51 .000 
4 Correctness .290 51 .000 .676 51 .000 
5 Completeness .287 51 .000 .737 51 .000 
6 Regulations .377 51 .000 .667 51 .000 
7 Implementation .273 51 .000 .858 51 .000 
8 Training .287 51 .000 .839 51 .000 
9 Design Maturity .269 51 .000 .849 51 .000 
10 Manufacturing Complexity .228 51 .000 .901 51 .000 
11 HSE .329 51 .000 .725 51 .000 
12 Inspection .228 51 .000 .842 51 .000 
13 Maintain Std .286 51 .000 .798 51 .000 
14 Resources  .208 51 .000 .858 51 .000 





Table 7:  







Statistic df Sig. Statistic df Sig. 
1 Cost .277 51 .000 .843 51 .000 
2 Accuracy .205 51 .000 .903 51 .001 
3 Clarity .206 51 .000 .882 51 .000 
4 Correctness .198 51 .000 .889 51 .000 
5 Completeness .204 51 .000 .900 51 .000 
6 Regulations .261 51 .000 .812 51 .000 
7 Implementation .238 51 .000 .890 51 .000 
 
48 
Table 7 (Continued): 







Statistic df Sig. Statistic df Sig. 
8 Training .303 51 .000 .841 51 .000 
9 Design Maturity .233 51 .000 .874 51 .000 
10 Manufacturing Complexity .306 51 .000 .837 51 .000 
11 HSE .187 51 .000 .831 51 .000 
12 Inspection .211 51 .000 .881 51 .000 
13 Maintain Std .185 51 .000 .916 51 .001 
14 Resources .195 51 .000 .883 51 .000 
15 Familiarity .262 51 .000 .841 51 .000 
Table 8:  







Statistic df Sig. Statistic df Sig. 
1 Cost .222 51 .000 .881 51 .000 
2 Accuracy .284 51 .000 .847 51 .000 
3 Clarity .211 51 .000 .865 51 .000 
4 Correctness .312 51 .000 .786 51 .000 
5 Completeness .252 51 .000 .876 51 .000 
6 Regulations .246 51 .000 .893 51 .000 
7 Implementation .246 51 .000 .838 51 .000 
8 Training .272 51 .000 .876 51 .000 
9 Design Maturity .260 51 .000 .843 51 .000 
10 Manufacturing Complexity .286 51 .000 .846 51 .000 
11 HSE .269 51 .000 .785 51 .000 
12 Inspection .264 51 .000 .866 51 .000 





Table 8 (Continued): 
 




Kolmogorov- Smirnov Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
14 Resources .213 51 .000 .875 51 .000 





Table 9:  







Statistic df Sig. Statistic df Sig. 
1 Regional Conditions .282 51 .000 .797 51 .000 
2 State Regulations .342 51 .000 .716 51 .000 
3 Lessons Learnt  .189 51 .000 .891 51 .000 
4 TDR  .222 51 .000 .899 51 .000 





Shapiro-Wilk Test provides better results when the sample size is less than 50 but 
can still be used if the sample size does not exceed 2000. Since sample size used in this 
study was small, Shapiro-Wilk test was used to test normality. Based on this test, the data 
are considered normal is the significance level is greater than 0.05 while considered not 
normal if the significance level is less than 0.05. From Table 6,7,8 & 9 all values for 
Importance of Factors, Satisfaction level of Company A, Satisfaction level of Company B 
and factors for developing addendum were 0.000<0.05, which means that it can be 





4.6. Test Homogeneity of Variances 
 
Testing the homogeneity of variance in the data is required as a prerequisite for 
many statistical tests in order to identify whether population variances are equal for all 












df1 df2 Sig. 
1 Cost 2.425 4 46 .061 
2 Accuracy 2.617 4 46 .047 
3 Clarity 3.332 4 46 .018 
4 Correctness 2.001 4 46 .110 
5 Completeness 4.498 4 46 .004 
6 Regulations 3.190 4 46 .021 
7 Implementation .553 4 46 .698 
8 Training 5.437 4 46 .001 
9 Design Maturity 1.452 4 46 .232 
10 Manufacturing Complexity .280 4 46 .889 
11 HSE 5.572 4 46 .001 
12 Inspection 1.449 4 46 .233 
13 Maintain Std .616 4 46 .653 
14 Resources 2.413 4 46 .062 










Table 11:  






df1 df2 Sig. 
1 Cost .853 4 46 .499 
2 Accuracy 1.248 4 46 .304 
3 Clarity 1.919 4 46 .123 
4 Correctness 1.076 4 46 .379 
5 Completeness 1.499 4 46 .218 
6 Regulations 2.044 4 46 .104 
7 Implementation 5.807 4 46 .001 
8 Training .269 4 46 .897 
9 Design Maturity 1.349 4 46 .266 
10 Manufacturing Complexity .775 4 46 .547 
11 HSE 2.047 4 46 .103 
12 Inspection .423 4 46 .791 
13 Maintain Std .935 4 46 .452 
14 Resources .362 4 46 .834 





Table 12:  






df1 df2 Sig. 
1 Cost 1.844 4 46 .137 
2 Accuracy 5.030 4 46 .002 
3 Clarity 1.442 4 46 .235 
4 Correctness .606 4 46 .660 
5 Completeness 2.730 4 46 .040 
6 Regulations 2.493 4 46 .056 
7 Implementation 1.928 4 46 .122 
8 Training .381 4 46 .821 






Table 12 (Continued): 
 







df1 df2 Sig. 
10 Manufacturing Complexity .612 4 46 .656 
11 HSE 1.405 4 46 .247 
12 Inspection .985 4 46 .425 
13 Maintain Std 2.964 4 46 .029 
14 Resources 1.251 4 46 .303 





Table 13:  





df1 df2 Sig. 
1 Regional Conditions  1.398 4 46 .250 
2 State Regulations 1.181 4 46 .332 
3 Lessons Learnt  .901 4 46 .471 
4 TDR  .892 4 46 .476 





Based on Levene test, the sample is considered to have equal variance if the 
significance level is greater than 0.05 and not equal if the significance level is less than 
0.05. From Table 10, 11, 12 & 13 the following can be concluded:  
 Variances for importance of factors for Accuracy, Clarity, Completeness & 
Applicability, Conforming to State Regulations, Training and HSE factors 





 Variances for satisfaction level of Company A for Ease of Implementation 
factor were not equal. 
 Variances for satisfaction level of Company B for Accuracy, Completeness & 
Applicability, and Maintaining the Standard factors were not equal.  







Chapter 5: User Response Analysis and Gap Analysis 
 
In this chapter, the user response data obtained from the questionnaire will be 
analyzed and presented in two parts: Descriptive and Analytical Parts. 




 Description of the Questions: 
Part 1 contained general questions about the respondents. The questions were about: 
Discipline the engineer is working on, qualification level, in which discipline the 
respondent is qualified, total number of work experience, total number of work 
experience in Company A, extent of using Company A standards in the last 6 years, and 
extent of use of Company B standards in the last 6 years. 
 Results Obtained: 
The following figures represent the descriptive statistics of the sample involved in 
the analysis.   
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Figure 6. Percentage Distribution of Discipline-wise Responses. 


































From the above figures (Figure 6, 7, 8, 9, 10 & 11) the following can be 
concluded: 
 Most of the engineers were from Mechanical discipline representing 29.4% of 
the responses, followed by Civil with a percentage of 25.5% and then 
Instrumentation representing 21.6 % of the responses. Process & Electrical had 
exactly the same percentage of 11.8% respectively. 
 Most of the engineers who filled the survey had a Bachelor degree qualification. 
The number was 29 out of 51 which is more than half of the sample and it 
accounted for 56.9% of the responses.  20 engineers had a Master degree and 2 
had PhD representing 39.2% and 3.9% of the responses respectively. 
 The engineers who filled the questionnaire had a great experience where 94.1% 
of the sample had an experience of over 15 years. On the other hand, about 
21.5% of the engineers worked in Company A above 15 years. Most of the 
engineers had 5-10 years of working experience with Company A representing 
31.4% of the sample followed by 25.5% of 10-15 years of working experience. 
 Both Company A and Company B standards were used extensively representing 
35.3% and 49% of the responses respectively. In addition to that, both 
companies had the lower percentage with rarely used with a percentage of 7.8% 













 Description of Questions: 
Part 2 was about identifying the importance level of 15 factors by rating them using a 
five-point Likert Scale, where 1 represented “Low Importance” and 5 “High 
Importance”. In the same question, engineers were asked to identify satisfaction level 
against the same 15 factors for Company A and Company B standards. Five-point Likert 
Scale was also used where 1 represented “Low Satisfaction” and 5 “High Satisfaction” 
 Results Obtained: 


















1 Cost  51 4 1 5 3.78 1.026 
2 Accuracy  51 4 1 5 4.33 .909 
3 Clarity  51 4 1 5 4.37 .916 
4 Correctness  51 4 1 5 4.35 .913 
5 Completeness  51 4 1 5 4.25 .977 
6 Regulations  51 4 1 5 4.33 1.089 
7 Implementation  51 4 1 5 3.84 .925 
8 Training  51 4 1 5 3.12 .840 
9 Design 
Maturity  









Table 14 (Continued): 
 















51 4 1 5 3.27 1.078 
11 HSE  51 4 1 5 4.25 1.055 
12 Inspection   51 4 1 5 3.92 1.017 
13 Maintain Std  51 3 2 5 4.20 .895 
14 Resources  51 3 2 5 3.90 .944 





From Table 14 it can be concluded that Clarity had the highest important level of 
4.37 & Training had the lowest importance level of 3.12. In general, all the factors had a 
mean above 2.5 which means that all the factors are important. Importance level of 
factors can be divided in to three categories. The first category covers factors that had a 
mean above 4.33. Four factors had a mean importance level above 4.33. These factors 
are: Clarity, Correctness, Accuracy and Conforming to State Regulations. The second 
category covers factors that had a mean between 4 & below 4.33. Four factors were 
identified in this category and they are: Completeness & Applicability, Health, Safety & 
Environment, Maintaining Standard and Familiarity with the Standard. The third category 
covers the factors that had a mean below 4. This category covers the rest of the factors 
and they were: Inspection & Certification, Design Maturity, Availability of Resources to 
Implement, Ease of Implementation, Impact on Project Cost, Manufacturing Complexity 
















1 Cost 51 4 1 5 3.39 .896 
2 Accuracy 51 4 1 5 3.41 1.023 
3 Clarity 51 4 1 5 3.47 1.027 
4 Correctness 51 4 1 5 3.47 .966 
5 Completeness 51 4 1 5 3.35 1.036 
6 Regulations 51 4 1 5 4.06 1.008 
7 Implementation 51 4 1 5 3.59 .942 
8 Training 51 4 1 5 3.10 .985 
9 Design Maturity 51 4 1 5 3.31 .948 
10 Manufacturing 
Complexity 
51 4 1 5 3.08 .845 
11 HSE 51 4 1 5 3.78 1.154 
12 Inspection 51 4 1 5 3.51 .967 
13 Maintain Std 51 4 1 5 2.78 1.101 
14 Resources 51 4 1 5 3.51 1.046 





Table 15 shows the satisfaction level of Company A Standards. Most of the 
factors mean satisfaction level was between 3.0 to 3.8. 13 factors were identified and they 
are: Health, Safety & Environment, Familiarity with the Standard, Ease of 
Implementation, Inspection & Certification, Availability of Resources to Implement, 
Clarity, Correctness, Accuracy, Impact on Project Cost, Completeness & Applicability, 
Design Maturity, Training & Manufacturing Complexity. Conforming to State 
Regulations had the highest mean satisfaction level of 4.06 while Maintaining Standard 
had the lowest satisfaction level of 2.78. 
Table 15: 





Table 16:  





Table 16 shows the satisfaction level of Company B standards. Maintaining 
Standard & Health, Safety & Environment had the highest mean satisfaction level of 4.08 
& 4.04 respectively. On the other hand, Training & Conforming to State Regulations had 
the lowest satisfaction level of 2.98 & 2.86 respectively. Conforming to State Regulations 
was the highest in Company A while for Company B it is the lowest. On the other hand, 
Maintaining the Standard had the lowest satisfaction level for Company A while it is the 
highest in Company B. The rest of the factors had a mean between 3.31 & 3.98 and they 
SI 
No. 




1 Cost 51 4 1 5 3.35 .976 
2 Accuracy 51 4 1 5 3.80 1.000 
3 Clarity 51 4 1 5 3.78 1.026 
4 Correctness 51 4 1 5 3.98 .927 
5 Completeness 51 4 1 5 3.35 .996 
6 Regulations 51 4 1 5 2.86 .917 
7 Implementation 51 4 1 5 3.45 1.064 
8 Training 51 4 1 5 2.98 1.010 
9 Design 
Maturity 
51 4 1 5 3.82 .953 
10 Manufacturing 
Complexity 
51 4 1 5 3.31 .883 
11 HSE 51 4 1 5 4.04 1.148 
12 Inspection 51 4 1 5 3.75 1.036 
13 Maintain Std 51 4 1 5 4.08 1.055 
14 Resources 51 4 1 5 3.43 .985 





are:  Correctness, Design Maturity, Accuracy, Clarity, Inspection & Certification, 
Familiarity with the Standard, Ease of Implementation, Availability of Resources to 
Implement, Impact on Project Cost, Completeness & Applicability and Manufacturing 
Complexity.    
o Kruskal-Wallis H Test 
In order to identify whether there is a statistical difference between disciplines 
involved in the study, Kruskal-Wallis H Test was used. It is a non-parametric test that can 
be used when the assumption of normality and variance homogeneity are violated. Other 
assumptions required to use this test are mentioned below: 
 The variable that is measured should be a dependent variable that can be 
measured on an ordinal scale and in this study 5 point Likert scale was used and 
so the assumption of ordinal level was satisfied. 
 The number of groups used to conduct the test should be more than two and in 
this study, five independent groups were used based on discipline and they 
were: Mechanical, Electrical, Civil, Instrumentation and Process. 
 There should be no relation between groups used in the study. It is assumed that 
this assumption is satisfied since questionnaire was distributed to different 
engineers who have no relation to each other and they were from different 
disciplines. 
Since all of the above assumptions were satisfied, Kruskal-Wallis H Test was 
used to identify whether there is a statistical difference in mean between disciplines & 
importance level, discipline & satisfaction level of Company A and discipline & of 
64 
Company B. The results obtained are shown in Table 17, 18 & 19 below. 
Table 17: 
Kruskal - Wallis Test for Importance of Factors 
SI No. Factor Chi-Square df Asymp. Sig. 
1 Cost 10.829 4 0.029 
2 Accuracy 8.102 4 0.088 
3 Clarity 8.040 4 0.090 
4 Correctness 5.950 4 0.203 
5 Completeness 3.697 4 0.449 
6 Inspection 18.730 4 0.001 
7 Regulations 1.920 4 0.750 
8 Implementation 9.842 4 0.043 
9 Training 13.897 4 0.008 
10 Design Maturity 3.152 4 0.533 
11 Manufacturing Complexity 3.859 4 0.425 
12 HSE 11.730 4 0.019 
13 Maintain Std 9.025 4 0.060 
14 Resources 9.497 4 0.050 
15 Familiarity  7.688 4 0.104 
Table 18:  
Kruskal- Wallis H Test for Satisfaction Level of Company A 
SI No. Factor Chi-Square df Asymp. Sig. 
1 Cost 4.346 4 0.361 
2 Accuracy 2.475 4 0.649 
3 Clarity 2.179 4 0.703 
4 Correctness 2.949 4 0.566 
5 Completeness 6.817 4 0.146 
6 Regulations 2.140 4 0.710 
7 Implementation 6.362 4 0.174 





Table 18 (Continued): 
 
Kruskal-Wallis H Test for Satisfaction Level of Company A 
 
SI No. Factor Chi-Square df Asymp. Sig. 
9 Design Maturity 8.808 4 0.066 
10 Manufacturing Complexity 4.538 4 0.338 
11 HSE 2.018 4 0.732 
12 Inspection 6.887 4 0.142 
13 Maintain Std 7.380 4 0.117 
14 Resources 2.197 4 0.700 





Table 19:  
Kruskal - Wallis H Test for Satisfaction Level of Company B 
SI No. Factor Chi-Square df Asymp. Sig. 
1 Cost 10.166 4 0.038 
2 Accuracy 4.255 4 0.373 
3 Clarity 6.060 4 0.195 
4 Correctness 3.737 4 0.443 
5 Completeness 13.006 4 0.011 
6 Regulations 9.198 4 0.056 
7 Implementation 11.283 4 0.024 
8 Training 6.344 4 0.175 
9 Design Maturity 3.405 4 0.492 
10 Manufacturing Complexity 6.202 4 0.185 
11 HSE 5.528 4 0.237 
12 Inspection 9.712 4 0.046 
13 Maintain Std 2.937 4 0.568 
14 Resources 5.196 4 0.268 










From Kruskal – Wallis H Test results shown above (Table 17, 18 and 19) and 
detailed results of this test shown in Appendix C, the following can be concluded: 
 There was a statistical significance difference between disciplines and 
importance of Impact on Project Cost, Inspection & Certification, Ease of 
Implementation, Training and HSE factors. 
 There was no statistically significant difference in satisfaction level of 
Company A for all factors between the different disciplines. For all factors, 
p “Asymp. Sig.” was greater than 0.05. 
 There was a statistical significant difference between disciplines and 
satisfaction level of Company B standards for Impact on Project Cost, 
Completeness & Applicability, Inspection & Certification and Ease of 
Implementation factors. 
In order to identify which discipline really differs, Post Doc Pairwise Comparison 
analysis was conducted. From Appendix C, the following can be concluded: 
 For Importance of factors:  
o Impact on Project Cost factor: There was a statistical difference 
between Civil & Electrical discipline (0.017<0.05). 
o Ease of Implementation Factor: There was a statistical difference 
between Civil & Instrumentation discipline (0.034<0.05). 
o Training Factor: There was a statistical difference between 
Instrumentation & Mechanical discipline (0.023<0.05) and Civil 





o Training Factor: There was a statistical difference between 
Instrumentation & Mechanical discipline (0.023<0.05) and Civil 
& Mechanical discipline (0.024<0.05). 
o Pairwise Comparison for HSE factor didn’t show which discipline 
really differs. 
o Inspection & Certification Factor: There was a statistical 
difference between Instrumentation & Mechanical discipline 
(0.003<0.05) and Instrumentation & Electrical discipline 
(0.021<0.05). 
o Availability of Resources to Implement Factor: There was a 
statistical difference between Instrumentation & Mechanical 
discipline (0.044<0.05) 
 For Satisfaction Level of factors for Company B:  
o Impact on Project Cost factor: There was a statistical difference 
between Civil & Electrical discipline (0.030<0.05). 
o Completeness & Applicability Factor: There was a statistical 
difference between Civil & Mechanical discipline (0.015<0.05). 
o Ease of Implementation Factor: There was a statistical difference 
between Civil & Mechanical discipline (0.032<0.05). 
o Pairwise Comparison for Inspection & Certification factor didn’t 





 Description of Questions:
Part 3 was about identifying the effectiveness level of developing addendum to 
Company B standards. This part consisted of three questions. The first question was 
about identifying whether developing addendum is necessary & effective tool by 
choosing between yes or no. The second question was related to the factors that 
necessitate the development of addendum. In this question, the engineer were asked to 
identify the influence level of these factor in necessitating an addendum using a  five-
point Likert Scale, where 1 represented “No Influence” and 5 “Always Influence”. The 
third question was about identifying whether development of addendum effectively 
satisfy Company`s A requirements using a five-point Likert Scale, where 1 represented 
“Least Effective” and 5 “Very Effective”. 
 Results Obtained:












From Figure 12 it can be clearly concluded that developing Addendum is a 
necessary & Effective tool.  





Table 20:  













N Valid 51 51 51 51 51 
Missing 0 0 0 0 0 
Mean 4.18 4.33 3.65 3.22 3.49 
Median 4.00 5.00 4.00 3.00 3.00 





Table 20 (Continued): 
 













Std. Deviation .932 .973 1.016 1.045 1.027 
Variance .868 .947 1.033 1.093 1.055 
Range 3 4 4 4 4 
Minimum 2 1 1 1 1 
Maximum 5 5 5 5 5 
Sum 213 221 186 164 178 
Percentiles 25 4.00 4.00 3.00 3.00 3.00 
50 4.00 5.00 4.00 3.00 3.00 







Figure 13. Influence Level of Regional Conditions on Addendum Development. 
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Figure 14. Influence Level of State Regulations on Addendum Development 




























From Figure 13 to Figure 17 it can be clearly concluded that Regional/ Climatic 
Conditions & State/Corporate Regulations are very important influencers that necessitate 
the development of Addendum. Almost all of the responses that were analyzed identified 
the influence level as either “Always Influence” or “Often Influence” or “Sometimes 
Influence” with a percentage of 94.1% for both reasons. Developing addendum because 
of the Lessons Learnt had the most percentage in “Sometimes Influence” representing 
33.3% followed by “Often Influence” and then “Always Influence” with a percentage of 
31.4% and 23.5% respectively. Most of the engineers identified the influence level of 
Technical Deviation Requests as “Sometimes Influence” with a percentage of 41.2% 
followed by “Often Influence” with a percentage of 29.4%. The last factor which is 
Developing addendum in order to close open options in Company B standards had the 
highest percentage with “Sometimes Influence” representing 43.1%. “Often Influence” & 



































From Figure 18 it can be concluded that Addendum is an “Effective” way to use 
in order to satisfy Company A requirements with a percentage of 43.1%, followed by 
“Very Effective” with a percentage of 23.5%. Half of the percentage of the “Effective” 
option was for “Neutral” option with a percentage of 21.6%. “Least Effective” & 










 Description of Questions: 
Part 4 was about collecting engineer’s opinion on creating new technical standards 
for Company A. The engineers were asked to identify the agreement level of this option 
using a five-point Likert Scale, where 1 represented “Least Effective” and 5 “Very 
Effective”.  




































Importance of Factors Against Satisfaction 
Level for Company A  
Importance
SatisfactionA
From Figure 19 it can be concluded that 64.71% (Strongly agree and Agree) of 
the engineers support the idea of developing new corporate standards and obtain a new 
set of standards that meet all the requirements of Company A. 31.37% (Strongly Disagree 
and Disagree) of the engineers did not support the idea of developing new Corporate 
standards and 3.92% chose “Undecided” option. 
5.2. Analytical Part 
 
 In this part, data obtained from descriptive part above were further analyzed using 
Importance Satisfaction Matrices, Radar Chart and Pareto Chart. 

































Importance of Factors Against Satisfaction 
Level for Company B 
Importance
SatisfactionB
Figure 20 shows the importance level against satisfaction level for Company A 
standards. From this figure, it can be concluded that the satisfaction level of all 15 factors 
are below the importance level. Five factors had the highest different (between 0.88 to 
1.42) between importance and satisfaction level and they are: Maintaining the Standard, 











Figure 21 shows the importance level against satisfaction level for Company B 
Standards. From this figure, it can be concluded that the satisfaction level for 14 factors 
were below importance level while higher for one factor which is Manufacturing 
Complexity. Two factors had the highest difference between importance and satisfaction 

























Satisfaction of Company A Vs Company B 
SatisfactionA
SatisfactionB










Figure 22 shows the satisfaction level of Company A Standards against 
satisfaction level of Company B. From this figure, it can be concluded that Company B 
Standards is better than Company A in the following factor: Accuracy, Clarity, 
Correctness, Design Maturity, Manufacturing Complexity, Health, Safety & 
Environment, Inspection & Certification and Maintaining the Standard. On the other 
hand, Company A Standards is better than Company B in the following factors: 
Conforming to State Regulations, Ease of Implementation, Availability of Resources to 
Implement and Familiarity with the Standard. For Impact on Project Cost, Training and 





Completeness & Applicability factors, the satisfaction levels were almost the same.  












Figure 23 shows the Importance-Satisfaction Matrix for Company A. The 
diagram is divided into four zones: Factors that have Low Satisfaction & Low 
Importance, Factors that have High Satisfaction but Low Importance, Factors that have 
High Importance but Low Satisfaction and Factors that have High Satisfaction & 
Importance. Out of these four zones, one zone is the most important which is the zone 


















Figure 24 shows the Importance-Satisfaction Matrix for Company B. For this 
figure, two factors are in the important zone with High Importance but Low Satisfaction 
levels. These two factors are: Completeness & Applicability and Conforming to State 
Regulations. 
From these two Importance Satisfaction Matrices, it can be concluded that both 





have gaps in terms of Accuracy where on the other hand Company`s B standards are 
accurate. Also, there is a gap in maintaining Company`s A standards where on the other 
hand Company`s B standards are regularly maintained and the latest industry practices 
are always captured in the standards. Finally, both the standards have gaps in terms of 
being complete. This means that both the standards require to be modified to be complete 
and no company standards fits Company`s A use on a standalone basis.  



































From Figure 25 it can be concluded that most important factor that influences the 
development of addendum is State/Corporate Regulations which is a valid reason since 
Company B standards are designed for global use and for a National Company, there will 
be certain regulations that exists and Company A must adhere to and therefore 
developing addendum to match those requirements is necessary. Developing addendum 
because of Regional/Climatic Conditions, Closing Open Options in Company B 
standards and Technical Deviation Requests had all almost the same percentage which is 
between 20% to 24%. Developing Addendum because of the Lessons Learnt had the least 
percentage which is about 17%.   





Table 21:  
Feedback About Addendum Based on Discipline 
Discipline 
Part 3 (Question 
A) 









Neutral  Effective  
Very 
Effective  
Mechanical 7 6 1 1 5 4 2 
Electrical 6 0 0 0 1 2 3 
Civil 11 2 2 1 2 7 1 
Instrumentation 11 0 0 0 2 4 5 












Table 21 shows the necessity of developing Addendum & Influence level of 
factors based on discipline. From this table, it can be concluded that Electrical, Civil, 
Instrumentation and Process disciplines identified that addendum is an effective and 
necessary tool to be used when using Company B standards, while for Mechanical 
discipline, the necessity were divided between yes & no. This is because standards that 
are related to Mechanical are covered properly under Company B standards but not for all 
sections and that’s why some engineers identified that addendum is a necessary & 
effective tool while other sections did not.  
For Part 3 (Question C) it can also be concluded that all the four discipline agrees 
that addendum is an effective way to satisfy Company A requirements while for 
Mechanical it was divided across the five ratings with most of the responses as “Neutral” 





Table 22:  




Disagree  Undecided  Agree  
Strongly 
Agree 
Mechanical 2 6 0 1 4 
Electrical 1 0 1 1 3 
Civil 0 0 0 3 10 
Instrumentation 0 5 1 3 2 




Table 22 shows the agreement level on developing new corporate standards based 
on discipline input. From this table, it can be concluded that Engineers under Mechanical 
discipline were not supporting the idea of developing new standards while Electrical, 
Civil and Process discipline engineers fully support the idea of developing new standards. 
Instrumentation discipline engineers input were divided between Agree and Disagree 





Chapter 6: Discussion 
 
 
The purpose of this chapter is to discuss statistical analysis described in Chapter 5 
and to conclude about engineer’s feedback regarding gaps. Findings related to chosen 
options based on analysis have been discussed below: 
1. Regarding Option 1 of choosing between Company A or Company B standards 
on standalone basis it was found that gaps exists in both sets. Company A has gaps in 
terms of Accuracy, Completeness & Applicability and Maintaining the Standards while 
Company B has gaps in Conforming to State Regulations and Completeness & 
Applicability. Also from the Importance Satisfaction Matrix Figure 23 & Figure 24, full 
satisfaction is achieved for Company B standards with regards to Maintenance of 
standards since they are updated on yearly basis while for Company A standards full 
satisfaction is achieved in terms of compliance to State Regulations. 
It can be therefore concluded that neither Company A nor Company B standards 
can be used on a standalone basis since both standards have gaps and are incomplete with 
regards to Company A standardization requirements and both require additions to fulfill 
Company A requirements.  
2. With relation to the two remaining options; which were Renewal of agreement 
for using Company B Standards (Option 2) and Development of new Corporate 
Standards (Option 3), a detailed analysis to identify the best option for the Company A to 
adopt is captured below. The analysis consisted of three parts: General Analysis, 








In this part, general analysis on the remaining two options was carried out. The 
analysis was about identifying advantages, disadvantages, requisites, success factors, 
scope, time and resources required for both the options. The results were summarized in 






General Analysis for Two Remaining Options 
 Option 2 Option 3 
Advantages - System is already in place 
and in use. 
- Minimal effort to operate and 
maintain. 
- Cost analysis concludes this 
option to be cheaper of the 
two. 
- Technical support at request 
from Company B. 
- Company has interaction with 
manufacturers, suppliers & 
vendors and so all new 
technologies and updates will 
be available to Company A at 
minimum effort. 
 
- Company B Standards are 
available as an easy starting base. 
- Company B Standards updates are 
available. 
- Technical support on Company B 
Standards is available. 
- Company B Standards license may 












 Option 2 Option 3 
Disadvantages - Dependence on Company B.  - Significant Company A effort will 
be required to develop and 
maintain the standards up to date. 
 
 
Requisites - Renew license with Company 
B for another term. 
- Enforce application of 
Company B Standards in 
company`s projects. 
 
- Option implementation to be taken 
up on a project footing. 
- Setup permanent operational team 
for standards. 
- Setup regular monitoring of 





- Project rationalize the list of 
standards for application in 
contracts. 
- Discipline engineers become 
more familiar with Company B 
standards. 
- Updates to consider: 
 Internal – RTS & TDR 
 External – statutory, 
international standards, industry 
trends 
 Preset revision date 
Scope - Initiate renewal discussions 
with Company B. 
- Arrange for fund allocation 
and budget approval. 
- Arrange with Legal for 
preparing Licensing 
Agreement for signature. 
- Stage 1: Consultancy service for 
developing standards.  
- Stage 2: Organizational, business 
and procedural setup for operation, 
update and maintenance. 
Table 23 (Continued): 
 











 Option 2 Option 3 
Time One year before agreement 
expires. 
 
Preferably should start at least 3 years 
prior to expiry of agreement.   













- Stage 2: Dedicated team for operation, 






 Business Analysis 
 
In this part, two analyses were considered: Enterprise Ranking and Business 
Continuity Criticality Ranking.  
a. Enterprise Risk Ranking for Options 
Enterprise risk analysis aims to identify the risks associated with implementing the 
remaining two options on the company`s capital & earnings.  Three kinds of risk were 
considered in this analysis as follows: Regulatory, Operational and Financial. Regulatory 
risk consists of risks related to compliance with laws & government regulations. 
Operational risks include risks that arise during execution of business functions to 
Table 23 (Continued): 
 







achieve business objectives (people, process, plant). Financial involves risk of inadequate 
financial appraisal that may result in inefficient allocation of resources. For each kind of 
risk, the level of negative impact on the enterprise in adopting the option was analyzed. 
Table 24 below summarizes the results of enterprise risk analysis. Three risk levels were 
used:  
1. Acceptable: the risk is acceptable to the company. 
2. Manageable: the risk has a bigger impact but can be managed. 
3. Unacceptable: the risk is not acceptable to the company because it will results 





Table 24:  
Enterprise Risk Analysis for Two Remaining Options 
                      Option           
Risk type 
Option 2 Option 3 
Regulatory 1 1 
 


















b. Business Continuity Criticality Ranking for Options  
 
Business continuity is an important aspect in any company since it ensures that the 
business will continue to operate when crisis, incident, or disaster happens to the 
company and will be able to operate back into its original state in a short time. Three 
kinds of resources were considered in analyzing business continuity and they were: 
Manpower, IT systems and Important documents. Table 25 summarizes the business 
continuity analysis results. Manpower is critical personnel who performs functions or 
operations that are critical to the company. IT Systems involves functions, outputs or 
outcomes which depend on the availability of this "telecommunication". Important 
documents are documents that will affects business continuity and will lead to losing 
reputation or lose financially if there are lost or damaged. For each resource type, the 
level of negative impact on the business from loss of the resource because of adopting the 
option was analyzed.  Three levels were used: 
1. Critical: if the business without this personnel, data or system will have serious 
negative impact on the business in the absence of alternative arrangements. 
2. Necessary: Consequence of unavailability of the personnel, data or system for a 
short period of time may be managed/ contained but may become more severe over time. 
This process is necessary for survival but should nevertheless be resumed once critical 
processes are recovered. 
3. Desirable: The unavailability of the personnel, data or system for a short or 
medium period of time will not severely impact the organization’s business. Resumption 
of this business process may be deferred until after the major disruptive event or after all 
critical and necessary processes have been recovered.  
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Table 25: 
Business Continuity Analysis for Two Remaining Options 
Option  
Resource type 
Option 2 Option 3 
Manpower 1 2 




• Impact scale: 1 = not severe; 2 = managed; 3 = serious
The following table (Table 26) summarizes the obtained results from business 
analysis: 
Table 26: 
Business Analysis Summary for Two Remaining Options 
Option 2 Option 3 




From Business analysis, it can be concluded that both the options have the same 





Cost Analysis  
 
The last kind of analysis is the Cost analysis. In this part, two kinds of cost were 
considered: Development and Maintenance costs.   
The following calculations were conducted based on the following assumptions: 
 Number of years considered in the analysis: 10 years 
 For calculating development cost for Option 2, cost of agreement after it 
expires were used based on 3% escalation. 
 For calculating development cost for Option 2, two costs have been used: cost 
for specifications and cost for standard drawing.  
 Total number of days required to develop one specification is 15 man-days 
while 10 man-days for standard drawing.  
 Total number of days required to maintain one specification or standard 
drawing is 10 man-days. 
 Total number of specifications that is required to be developed are based on 
Company`s B Specifications & Standard Drawings. 
 Cost for developing one specification is QAR 4500 per man-day and for 
standard drawing it is QAR 3000 per man-day based on recent consultancy 
rates used by Company A.  
 Cost for maintaining one specification or standard drawing it is QAR 3000 per 





 Standards team that consists of minimum 14 SMEs should be hired on Call-
off basis for development and maintenance of Company A own set of 
standards. 
Calculating the cost of the two options: 
1. Continue using company B standards:  
 Development Cost = 2,943,176.88 * 10 = QAR 29,431,768.8 
 Maintenance Cost = QAR 0 (since the updates will be received on an annual 
basis) 
2. Develop new Standards:  
 Development Cost for Specifications = 331 * 15 * 4500 = QAR 22, 342,500 
 Development Cost for Standard Drawings = 855 * 10 * 3000 = QAR 25,650,000 
 Total Development Cost = 22, 342,500 + 25,650,000 = QAR 47,992,500 
 Maintenance Cost = 1,186 * 10 * 3000 = QAR 35,580,000 






Cost Analysis Summary for Two Remaining Options 




Maintenance Cost,  
QAR 
0.0 35,580,000 






From the above cost analysis, it is clear that Option 2 which is renewing the 
license with Company B is the cheapest among the two remaining options.  
 






Table 28:  
Detailed Analysis Summary 
SI 
No. 
Analysis Option 2 Option 3 
1 General Analysis  More advantages  
 Less time 
 Less resources required 
 Less advantages 
 More time 
 More resources 
required 
 
2 Business Analysis 
- Business Continuity Acceptable Acceptable 
- Enterprise Risk Critical Critical 
 





After conducting the above detailed analysis, my recommendation to Company A 
is to select Option 2 which is clearly in-line with results obtained from the above analysis 







Chapter 7: Developing Implementation Guideline 
 
 
In order to successfully implement the recommended option that was selected at the 
end of Chapter 6, the following process need to be followed:  
1. Renewal of Agreement: 
Initiate the agreement renewal process one year prior to the expiry of current 
agreement. 
2. Management Directives for Implementation: 
Ensure management of Company A issue directives for strict implementation of 
Company B standards and use them as default engineering standards. 
3. Establishment of Implementation Guideline: 
Establish an implementation guideline would ensure that a proper strategy is 
followed for standardization and it should cover the shortcomings experienced during 
Phase III (discussed in Chapter 3: History of Engineering Standards in Company A). 
The implementation guideline consists of the following steps: 
i. Preparation of Master List of Engineering Standards: 
 Preparation of discipline-wise master list by SMEs. The Master list should 
contain a complete set of standards that would fulfill Company A 
standardization requirements which means that it should include the following: 
a. List of engineering standards selected from Company B list which are 
applicable to Company A requirements. 
b. List of engineering standards applicable to Company A requirements but 
are not covered in Company B list of standards. 
96 
ii. Gap Analysis:
Gap analysis needs to be carried out to ascertain: 
a. Completeness of each of the selected engineering standards from Company
B needs to be checked against the following listed factors: 
- Regional/climatic conditions: As Company B standards are developed for 
global applications, requirements specific to the region and climate may not 
be sufficiently covered by its standards. 
- State/Corporate regulations: Company B standards do not cover completely 
the technical requirements of State/Corporate regulations. 
- Any other factors related to TDR, lessons learnt, etc in Company`s A 
experience that need to be captured to supplement Company B standard. 
b. Completeness of the set of selected standards from Company B: This
exercise will be already covered during master list preparation and that is 
identification of list of applicable engineering standards that are not covered 
in Company B standards but applicable to Company A requirements. 
iii. Recommendations to Fill Gaps Identified in Step ii (Gap Analysis)
With reference to point (a) of gap analysis (step ii above) which is 
related to completeness of the selected specific standard, it is recommended to 
fill the gap by developing addendum to the related selected standard. 
With reference to point (b) of gap analysis (step ii above) which is 
related to completeness of set of selected standards from Company B, it is 





Thus the development of addendums or corporate standards along with the standards 
selected from Company B list completes Company A standardization requirements and 





Table 29:   
Implementation Guideline Summary 
Activity Time Resource 
1. Renewal of Agreement One year before 
agreement expires 
Contracts, Legal, Planning  
& Standards 
 
2. Management Directives for 
Implementation 
 
One Week Standards & Technical 
Directorate Management 
3. Establishment of Implementation Guideline 
3.1 Preparation of Master List 
of Engineering Standards 
 
One month Engineering Discipline 
& Standards  
 
3.2 Gap Analysis Three months Engineering Discipline 
& Standards  





Addendum to Company 
B Standards 
 
Three months (per 
Addendum) 
Engineering Discipline & 
Standards  
3.3.2 Developing New 
Corporate Standards  
Six months (per 
standards 












In conclusion, this paper was about identifying the right option that Company A 
should adopt after the agreement ends with Company B. Three options were studied: use 
Company A or Company B standards on standalone basis, renew its agreement with 
Company B, develop a new set of company standards and. Questionnaire were used to 
collect engineers opinion on both company`s standards and to identify acceptability of 
both companies standards. Different statistical tools were used to analyze the data that 
were obtained using SPSS & Excel software. After conducting statistical analysis, the 
first option was excluded and detailed analyses were carried for the two remaining 
options.  According to detailed analyses that were conducted, the second option was 
identified as the best option for Company A where the company needs to renew its 
agreement with Company B and develop an implementation guideline for fulfilling their 
standards requirement. 
In general, benchmarking & gap analysis approach are effective tools in 
establishing a standardization system. It can be used by companies to identify their gaps 
compared to international practices in order to improve the quality of their standards. 
Importance Satisfaction Matrix was used to identify those gaps in this research and it is 
found that this tool is very effective and useful. Furthermore, in standards adoption field, 







9.2 Limitations of the Study 
 
The limitations in this study were the following: 
1. Questionnaire was distributed based on selective sampling and therefore the 
sample size has not been statistically justified. Also, the view of two people was 
taken to measure the impact scale against each selected risk type for Enterprise 
Risk analysis. 
2. In this study, only two companies were involved in the analysis.  
3. The identity of the companies was not revealed and so many details were not 
included in the analysis since some of the data from the company were used. 
4. For conducting the cost analysis for the two options, some assumptions were 
made. 
 
9.3 Future Scope of Work 
 
This study that was conducted included engineers who are working in design 
engineering department only. Therefore, the study can be further extended to include 
people from other departments such as executing departments because their requirements 
in terms of importance and satisfaction might be different than results obtained in this 
analysis and then a comparison can be made between the two departments.  
Furthermore, it is recommended for Company A to apply detailed analysis; 
general, business and cost for whole package that the company is receiving from 
Company B in order to get better and accurate results. In addition to that, one type of 
benchmarking approach were used in this study, and in the future more types can be used 





in obtaining different conclusion. The study included 51 responses only and in the future 
the study can be conducted again using a bigger sample size. Also, two companies only 
were used in the analysis, and it can be further extended by including more companies in 
the analysis. 
Finally, it is recommended for Company A in the future to dedicate a team that is 
responsible for developing and maintaining its standards because they will develop the 
standards that best meets its requirements and regulations whether they are State or 
Corporate. Moreover, the team would know the best practices that suits Company A 
projects and they can use deviation and lessons learned that they gain after executing 
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Appendix C: Kruskal-Wallis H Test 
 


































Appendix D: Pairwise Comparisons 
D1. Importance of Factors 



































D2. Satisfaction Level of Factors for Company B 


















Table D2.4 Inspection & Certification Factor 
 





Appendix E: Descriptive Statistics for Part 3 
 

































































































Appendix F: Descriptive Statistics of Part 4 
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